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The principal purpose the previous the oxidation 
ferrous hydroxide means air was know the effect sodium hy- 
droxide the reaction, and the oxidation velocity the first stage was only 
studied. The present research was carried out study the reaction under 
almost the same conditions more completely. 

Experimental. experimental procedure was quite the same that 
described the previous only large test-tube 
was used for the reacting vessel the case the oxidation sodium 
which was used the previous study. 

After t-minutes the air current was stopped and the total quantity 
ferrous and ferric hydroxide was dissolved acid the atmo- 
sphere carbon dioxide Jahoda’s and the amount 
ferrous sulphate thus formed was titrated with 0.1000 normal potassium 
permanganate solution, the volume which given the following 


tables. The values were obtained being the 


using the mean value 


Velocity air=7.78 litres per hour. 


CyaoH t Veate. 
normal min. 


0.0470 
9.00 0.277 
7.56 0.301 
4.69 0.289 

19.69 0.284 

15.39 0.265 
9.65 


8.60 0.303 
5.73 
2.86 0.291 


Mean 


(1) Miyamoto, this journal, (1927), 40. 

(4) Chemisch-technische Untersuchungsmethoden Aufl., Bd., 135. 
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19.62 19.55 0.276 
15.46 15.35 0.276 
8.07 8.35 0.285 
11.41 
8.67 8.61 0.274 
5.80 5.81 0.281 
2.81 3.01 0.287 

Mean 0.280 
7.03 7.09 0.234 
10.08 10.04 0.227 
7.71 7.73 0.232 
5.49 0.229 
Mean 0.231 
9.97 9.89 0.162 
8.19 8.19 0.170 
10.67 10.65 0.168 
8.92 8.95 0.172 
5.22 5.55 0.178 
Mean 0.170 
9.78 9.61 0.114 
7.85 7.74 0.121 
12.31 
10.42 10.43 0.126 
8.53 0.126 
5.09 5.43 
Mean 0.125 
10.19 10.06 
8.75 8.62 0.0913 
5.44 5.76 0.1008 
11.49 
10.07 10.06 0.0947 
8.55 8.62 0.0980 
5.41 5.76 0.1013 
Mean 0.0955 
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seen Table the oxidation velocity ferrous hydroxide 
independent the amount ferrous hydroxide present the reacting 
vessel, and the values the velocity constants are almost the same those 
the velocity constants the oxidation sodium stannous 
sodium hydroxide solution under the same conditions. The 
coincidence the values their velocity constants shown Table and 
graphically Fig. can considered, from the above results, that 
the oxidation velocity ferrous hydroxide under the conditions the 
author’s measurements other than the dissolution velocity oxygen 
when air was passed into sodium hydroxide solution. 

Strictly speaking, the presence solid phase the solution will have 
some the dissolution velocity oxygen, but the experimental error 
the present experiment will too great discuss precisely. 


Temp. 


0.02888 0.298 — 0.275 
0.0470 0.274 
0.1810 0.265 0.261 
0.5173 0.231 0.229 
0.5494 0.231 0.226 
0.5500 0.215 0.226 
0.7219 0.213 0.210 
1.1011 0.169 0.174 
1.130 0.168 0.172 
1.704 0.126 0.117 
1.810 0.107 
2.260 


2.312 


(1) Loe. cit. 
(2) Loe. cit. 
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Temp. 


30° 


40° 


30° 


0. 200 


0.100 


Miyamoto. 


Sodium Sulphite 


ide 


Fig. 


Air=7.78 litres per hour. 


t | v Veat 
10.39 10.3 0.288 
7.22 7.35 0.303 
4.56 4.39 0.290 
14.37 
8.36 8.41 0.301 
6.89 6.93 0.299 
4.01 3.97 0.294 
Mean 0.296 
{ 
8.40 8.49 0.243 
35 5.04 4.92 0.235 
11.23 
8.78 8.85 0.245 
20 6.57 6.47 0.233 
4.67 4.09 0.219 
Mean 0.23 
10.08 10.12 0.307 
7.24 7.09 0.296 
4.06 0.296 
11.16 
8.16 8.13 0.300 
6.55 6.61 0.307 
3.41 3.58 0.310 
Mean 


0.303 
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(Continued.) 


Cyaou t 


Temp. 
Normal min. 


40° 0.5494 12.96 
10 10.25 10.29 0.27 

7.59 7.62 0.269 

30 5.20 4.95 0.259 

12.87 
10.15 10.20 0.272 
20 7.46 7.53 0.271 


Mean 


The Effect Temperature. The results the measurements 
and 40°C. are given Table effect temperature was small, can 
expected. 

when 0.0470 normal 
when 0.5494 normal 


1.03 


1.12 


Summary. 


(1) The velocity the oxidation ferrous hydroxide means air 
was studied. The rate the oxidation was independent the 
ferrous hydroxide present the reacting vessel, and the values the veloc- 
ity constants were almost the same those the velocity constants the 
oxidation sodium sulphite stannous hydroxide under the same 
conditions. 

(2) The effect temperature was small. 

(3) Sodium hydroxide decreases the velocity the oxidation, the 
mechanism which will explained the considerations that the ox- 
idation velocity thus measured other than the dissolution velocity 
oxygen under the conditions above described, and that sodium hydroxide 
decreases the dissolution velocity oxygen into the solution. 


The Institute Physical and Chemical Research, 
Hongo, Tokyo. 
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BEMERKUNGEN UEBER DIE ZUSTANDSGLEICHUNGEN DER 
ADSORBIERTEN 


Von Bun-ichi 


Eingegangen 26. April 1928. Ausgegeben Juni 1928. 


Die Zustandsgleichung der adsorbierten Phase 


ist von fiir Losungen gesiittigter homologer eingehend 
worden, wobei der die molare Ober- 
fliiche des Adsorbens, eine und die laterale 
der adsorbierten Molekiile bedeutet. Die Notwendigkeit, die Anziehungs- 
kraft zwischen adsorbierten Molekiilen beriicksichtigen wurde auch von 
insbesondere fiir hohere betont. Denn das mechanische 
Verhalten der diinnen Schichten dieser Siiuren, dass sie eine 
typische Kondensations-Erscheinung bilden, kann verstanden werden, 
dass Vordergrund der Erscheinung diese Anziehungskraft voraussetzt 
wird. folgenden sollen die Bemerkungen die Zustandsgleichungen, 
und zwar besonders den Koeffizienten die ich meinem vorigen 
gemacht habe, ergiinzt werden. unsere Kenntnis von der 
Struktur der adsorbieten Schichten noch nicht hinreicht, sind die folgenden 
Darlegungen nur erst worden. 

Die elektrostatische Deutung der van der Waalschen Kraft der Gasmole- 
kiile verdanken wir den Arbeiten von sowie von Falken- 
gegenseitige Orientierungen annehmen konnen. Falle der 
diinnen Schichten der gesiittigten Fettsiiuren dagegen, besonders Giltig- 
keitsbereich der Ridealschen Gleichung, handelt sich die 
der bestimmter Orientierung angelagert sind. Dabei werden 
nach der Langmuir-Adamsschen Vorstellung parallel gerichtete 
sowie Charakter der Schichten angenommen. Aber die 
gegenseitige Orientierung der Dipole, die diesen sowohl 
starr wie induziert vorhanden sein konnten, wissen wir fast gar nichts 
Bestimmtes. kénnte nach den Frumkinschen 


und Schonfield, Proc. Roy. Soc., 109 110 (1926), 167. 
(2) Frumkin, physik. Chem., 116 (1925), 466. 

(3) diese Zeitschr., (1927), 299. 

Debye, Physik. (1920), 1801. 

(5) Keesom, Physik. (1921), 129; (1922), 225. 

(6) Falkenhagen, Physik. Z., (1922), 87. 

physik. Chem., 111 (1924), 206. 
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vermutet werden, dass auch die Dipolaxen parallel einander gerichtet 
sind, denn die Grenzfliche sich positiv laden Grunde haben 
doch die Dipole die Neigung, sich Zustande des minimalen Potentials 
orientieren, obwohl die thermische Bewegung stets hemmend wirkt. Und 
solange der Abstand beider Dipolzentren noch bleibt 
als die Dipollinge, diirften wir erwarten, dass zwischen ihnen eine An- 
ziehungskraft besteht. Diese potentiale Energie sich folgendermassen 
ausdriicken™ 


wobei das Dipolmoment des starren den Abstand beider Dipol- 
zentren und eine Funktion, die die von Polarisation 
sowie von Temperatur darstellt. 

Der Polarisations-Effekt, der Dielektrikum eigentlich vorhanden sein 
miisste, sei hier Einfachheits halber Uber den Temperatur- 
Effekt sei nur bemerkt, dass die mittlere Energie nach dem Maxwell- 
Boltzmannschen Prinzip bestimmen ist, niimlich 


(3) 


den riiumlichen Winkel, die Boltzmannsche Konstante und die 
absolute Temperatur bedeutet. Diese Energie ist diejenige, die wir schon 
oben der Zustandsgleichung neben der 

Massgebend ist der Koeffizient der sich mit Gleichung (1) 
folgendermassen verkniipfen wird. 


Energie ist die augenblickliche gegenseitige Energie, die bei der Zeitmittelbildung 
nicht Die mittlere Energie der starren Dipole Gaszustand, die alle mégliche 
Eine analoge Formel ist von Lorenz-Lande und Jacket, vor kurzem von 
die Adsorptionsenergie gegeben worden. Bei ihnen wird aber der Dipol 
seinem eigenen Spiegelbild angezogen, hier dagegen der Effekt des benachbarten Dipols 
betrachtet. Zum Unterschied habe ich deshalb die Richtungslinie statt mit 
bezeichnet. Die Spiegelbild-Energie der Lorenz-Landeschen 
unserem Fall, sich parallel gerichtete kettenartige der Wasser- 
Luft-Grenzfliiche handelt, unbedeutend sein. welchem 
allgemein die Attraktion von Adsorbentien und die Kohiision der adsorbierten 
einander stehen, wird noch einem anderen Bericht behandelt. Verg. Lorenz und 
Lande, anorg. allgem. Chem., 125 Jacket, Fortschr. Physik. 
(1925); Blah, Physik. (1927), 575. 
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worin die Boltzmannsche Konstante bedeutet. Nun ist oder das 
das zwischen elektrostatischer und kinetischer Energie darstellt, 
nach der Ridealschen Berechnung fiir verschiedene bekannt. 
die Versuchstemperatur war, sei einfach gleich 
Falls uns der Abstand ist, sich also 
Bei der Molekiile man dadurch 


ernd abschiitzen, dass man setzt, wobei aus und P,A/RT 


berechnen oder eventuell direkt messbar ist, und die Avogadrosche 
Konstante. Die Ergebnisse zeigt folgende Tabelle 


TABLLE. 


Substanz 


Chem. Formel 


Ps dyne/or. 
AlN 


elektrost. 


Substanz 


Chem. Formel 


> lyne 
Ps 


Buttersiiure 
0.73 
0.27 
314 
6.5 

Caprylsiiure 
0.46 


0.54 


11.0 27.0 


Valeriansiiure 


0.63 
0.37 
11.0 33.6 


18x 


Caprinsiiure 


0.35 
0.65 


14.9 24.7 


Capronsiiure 


5.6 


20 10-19 


0.25 
0.77 


10.2 19.8 


0-19 2 0-19 22 -19 
Einheit 19x1 1x1 x10 


Hierzu sei bemerkt, dass aus den Werten von und P,A/RT berechnet 
wurde, und zwar als Mittelwert Bereich von P,, bei den 
ersten drei niedrigen und Bereich von P,, bei den 
hoheren Korpern. Die Gleichung (1) ist von fiir jeden 
giltig und den oben ausgewiihlten Temperaturen und 
von sich die Schichten noch nicht kondensiertem Zustand 


3 
A 
0.57 
9.2 34.3 
| 
| 
| 
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befinden, sondern miissten gasformig oder expandiert sein. Unter diesen 
ist nicht unwahrscheinlich, dass der Molekiilarabstand 
schnittlich umso kleiner wird, grosser die Molekiilarliinge bezw. die 
Kohiision ist. ergibt sich daraus fiir das Dipolmoment fast ein konstanter 
Wert der von dem Molekiilargewicht unabhiingig 
scheint. Diese Schlussfolgerung wiire plausibel, wir die polare 
schaft dieser Kettenmolekiile, unabhiingig ihrer hauptsiich- 
lich der aktiven zuschreiben wir dabei 
den Temperatur- und Polarisations-Effekt wiire der 
gesamte Einfluss nicht Aber bei dieser nur anniihernd durchge- 
Berechnung, wir natiirlich nicht erwarten, damit das 
richtige Dipolmoment ermitteln. 

Sollte einmal der Fall eintreten, dass die Molekiile der 
fest zusammen gedriingt (,,close dann wiirde die ganze 
Sachlage wohl eine andere sein. Die Kohiision kénnte dann wesentlich von 
verschiedenen Teilen des Molekiils werden, und der Wert des 
Dipolmoments wiire mit 30~90 vergleichbar, Born 
Kristalle berechnet 

Das besondere Interesse, das die Ridealsche Untersuchung fiir uns 
bietet, diirfte darin liegen, dass die isothermischen P,A/RT, P,—Kurven der 
homologen Fettsiiuren den eines gases (z. bei 
verschiedenen ganz analog laufen. zeigt sich 
dass sich der Zustand dieser diinnen Schichten mit der Zunahme des Mole- 
des adsorbierten vom gasformigen zum expandierten 
sowie kondensierten Zustand Nach den Versuchen ist 
uns auch bekannt, dass die P,, irgendeiner hcheren und 
anderer Substanzen Myristinsiiure) bei verschiedenen Temperaturen 
der Schar der bekannten einer einheitlichen Substanz 
kritischen Gebiete weit analog verlaufen. Untersuchungen dieser 
Richtung wiiren damit die Theorie des Zustands der diinnen 
Schichten genauer entwickeln. 

folgenden mir noch kurze Bemerkungen iiber die 
korrektur gestattet. Die Ridealsche Gleichung den Zustand diinner 
Schichten, soweit der Grenzflichendruck geniigend gross bleibt. Der Wert 
von der fiir jede der homologen gesiittigten Fettsiiuren 
recht konstant 24~25 erreicht wurde, entspricht freilich der 
minimalen die die bei dichter Lagerung anzunehmen 


Verg. Jacket, loc. cit. 
Born, Ann. Physik, [4], (1918), 1771. 
Adams, Proc. Roy. 101 (1922), 452 516; 103 (1923), 687. 
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und den Ergebnissen der Rontgenographischen Untersuchungen wohl 
vergleichbar ist. gasformigem oder expandiertem Zustand miisste, auch 
wenn die Molekiile sich dabei paralleler Orientierung befinden 
der Wirkungsquerschnitt des Molekiils sein als 
zwar wirde bei Molekiilen, die verdiinntem Zustand leicht einen 
Gas-Film bilden das Fliichenbediirfnis des Molekiils der Grenz- 
nicht ganz eindeutig sein, weil dann die dass 
die Molekiile aus ihrer bestimmten Orientierung herausfallen, und 
sie sich eventuell flach die Oberfliiche legen Zustand 
wiirde der etwas Wert von entsprechen, den Langmuir sowie 
Volmer aus der Szyszkowskischen Konstante berechnet haben. Die 
mittleren Werte A/N, die oben benutzt wurden, sind ebenfalls mit den 
vergleichbar. Die Volmersche Gleich- 
ung hat also bei leicht loslichen Substanzen Giltigkeit, soweit 
die Dichte nicht gross ist (wir konnen dabei die Druckkorrektur vernach- 
wie Volmer selbst bemerkt hat. Aber die Forderung, dass 
der Volmerschen Gleichung das Zweifache der wirklichen 
sein miisse, konnte keine Bedeutung haben, soweit nichtkugelige 
Molekiile Frage kommen. 
1928. Berlin, Deutschland. 


THE INFLUENCE SALTS THE ISO-ELECTRIC 
BEHAVIOR THE PROTEIN. 


Kinsuke KONDO and Tsunetomo 
Received May 1928. Published June 28, 1928. 


Introduction. The point maximum flocculation such difficult 
soluble protein rice-glutelin casein does not show the iso-electric point 
the protein. call this point apparent iso-electric This 
apparent iso-electric point according the concentration and 
kind salts the buffer solution. This caused the fact that the 
protein the salt solution not able behave protein, 
because the addition salt change the hydrogen ion activity 
the solution, and the cations and anions, which are derived the dissocia- 
tion the salt, force the protein molecule ionize the opposite charge 
and different degree. Hence, the protein molecule will ionized 


Langmuir, Am. Chem. Soc., (1917), 1848. 
Volmer, Chem., 115 (1925), 253. 
Kondo and Hayashi, Memoirs Coll. Agri. Kyoto Univ., No. (1926). 


4 


The Influence Salts the Iso-Electric Behavior the Protein. 147 


aceording the differences among the protein ionizing powers the ions 
derived from the salt. Therefore, such protein casein rice-glutelin 
under the presence salts, cannot take iso-electric form, even the iso- 
electric solution. E.J. has already stated that the presence the 
foreign protein (with different solubility and different iso-electric point), 
multivalent ions, neutral salts may shift the point minimum 
solubility the protein; hence the presence these impurities renders 
impossible the determination the true iso-electric point. This opinion 
may reasonable from one point view. 

Moreover, the concentration the salt increase, the protein molecules 
may combine with one component salt and form complex compound. 
This complex-compound may soluble insoluble according the con- 
centration the salt. Hence, the protein may not flocculate simple 
iso-electric form the point maximum flocculation such salt solution. 
These influences salts the iso-electric behavior the protein are 
variable according the kinds salts and their concentration. The present 
work has for its purpose more distinct elucidation the above phenomena 
according experimental results. The details are described the Memoirs 
the College Agriculture, Kyoto Imperial University, No. 


Experimental Results and Conclusions. After the 
described the preceeding know that the rice-glutelin, studied 
this work, can flocculate the optimum paH 5.38-5.08 
sodium acetate solution, which 0.02-0.04 respect acetic acid. 
Therefore, have now study the influence salts the rice-glutelin 
such apparent iso-electric solution described above. The experiments 
were undertaken with chlorides, for comparing the influences the various 
cations. The results are shown the following figures. The figures, 
marked with “a”, show the change the reaction, which forced 
after the addition the various chlorides. And the figures, marked with 
“b”, show the change the precipitability the iso-electric rice-glutelin 
under the addition the chlorides. 

shown the next figures, untill the salt-concentration increases 
certain degree, the higher the concentration becomes, the less the 
precipitability the rice-glutelin. This phenomena may explained 
our theory, that is, the higher the salt-concentration increases certain 
limit, the greater the difference protein-ionizing power between the 
cations and anions derived from the salts. Hence, the protein molecule 
may ionize much correspondent with the difference powers, and 


(1) Gen. Physiol., 4., No. (1922), 697. 
(2) Kondo, Hayashi and Matsushita, Memoirs Coll. Agri. Kyoto Imp. Univ., No. Art 
(1926). 
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result the protein may dissolve part. This one the principles 
which the so-called solvent action the salt the protein based. 
However, the salt-concentration increase over the limit, the salt one 
its may combine with protein and result further precipita- 
This precipitation may due the formation compiex compound 


precipitated, 


ial 


§.260 


Protein-nitrogen precipitated, 


op oes 0.0% 
Csalts Csalts 
Fig. 2a. Fig. 2b. 


paH 
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combining the and one component the salt. This may 
original principle the so-called precipitating action the salt the 
protein. Then, the protein-precipitate here obtained may consist the 
mixture the non-iogenic rice-glutelin and the rice- 
glutelin. Therefore, not assume the reaction the solution, 


O05 of 


Csalts 


Fig. 


Protein-nitrogen precipitated, mg. 


0.001 oO. 


Csalts Csalts 
Fig. 4a, Fig. 4b. 


= | | | 
> H | 
| ‘= | 
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which, though the precipitability the protein increased maximum 
point, iso-electric reaction the protein, when the salt-concentration 
high. Because, the protein may not precipitate all phases the simple 
form such solution. 

However, the salt-concentration increase more than the above limit, 
the amount the precipitated protein will decrease gradually accordance 
with the salt-concentration. This may due the formation soluble 
dissociable complex-compound formed the protein and the cations 
derived from the salt. From other may inferred that protein 
forms complex-salt with one component inorganic salt. Moreover, 
the higher the concentration the salt becomes, parallel manner, the 
greater the activity the hydrogen ion, but the precipitability-curves turn 
certain salt-concentration. Herewith are able confirm the 
proposition that the salt itself, well the hydrogen ion activity, may 
play great part the the dissolution and precipitation the 
protein. This action the salt due the cations derived from the salt, 
and the action the cations peculiar the kind salt and its concen- 
tration. With chlorides may arrange these cations with same valence 
the order their mobilities. 

Loeb states that the influence acid, base neutral salt the 
properties the protein solution explained only the 
valency rule. However, the field, according the phenomena alluded 
to, must bear mind the specific actions ions well their 
valence. may agree with Bancroft, but not with 
Loeb, for the former sustains Hofmeister’s rule which the latter does not. 

Repeatedly going over the results shows clearly that the influence 
the chlorides the behavior rice-glutelin and the reaction the solution 
becomes stronger with the increase the valence other 
words, the higher the valence cations, the greater the difference, between 
chloride ion and cations protein-ionizing power. is, the precipi- 
tability curve the protein has already been turned the point lower 
concentration salt with the cations higher Therefore, the 
presence salt especially with multivalent ions, even low concentrations, 
such protein rice-glutelin casein may exhibit maximum flocculation 
hydrogen ion activity other than the iso-electric point the protein. 


Cohn, Biol. Chem., 59, and vii (1925); Northrop and Kunitz, Gen. 
271. 

(2) Hardy (J. Physiol., (1899), 288 (1905), 251), Mellanby (J. Physiol., (1905), 338), 
Osborne and Harris (Am. Physiol., (1905), 151) and Hopkins and Savory (J. Physiol., 
(1911), 189) have found that the solvent precipitating action salts upon globulins 
increases distinctly with the valence their ions. 
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The same theory has been discussed clear that 
the presence the salt plays important part the determination the 
iso-electric point the protein. 

concentration, forms compound with protein. that 
very poisonous for organisms, especially for algae and fungus. know also 
that the presence iron and alumina the soil considered one the 
sources the formation acid soil. The sterility plants such soil 
may due inhibition the life-process the formation complex 
compound between the soil and the protoplasm-protein the 
plant well the acidification the soil-reaction. The mechanism 
the poisoning action other heavy metal ions organisms may 
explained the conception described above. 


Laboratory Nutritional Chemistry, 
The Institute Chemical Research, Kyoto. 


STUDIES AMINO-ACID ANHYDRIDES, 
MOLECULAR COMPOUNDS DIKETOPIPERAZINE WITH 
COPPER HALIDES. 


Tei-ichi ASAHINA and Tsurumatsu DONO. 
Received May 14, 1928. Published June 28, 1928. 


Recently one the authors and Prof. Shibata have published two 
papers the study absorption spectra several 
The motives these works were investigate the physical and chemical 
natures these substances, the importance which became attract 
general attention protein chemistry. the present work, several beha- 
viours diketopiperazine the formation molecular compounds with 
some heavy metallic salts were studied. Such molecular compounds ami- 
no-acids, polypeptides and amino-acid anhydrides with inorganic salts were 
first amply prepared Pfeiffer and Modelski 1912-1913. Pfeiffer 
and Fr. developed the studies and gave precise description the 
molecular compounds glycine anhydride with CaCl,, LiCl and LiBr, 


(1) Cohn, Gen. Physiol., (1922), 697. 

(2) Shibata and Asahina, this journal, (1926), 71; (1927), 324. 
physiol. Chem., (1912), 329; (1913), 
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which had formerly been prepared Pfeiffer and ex- 
tended, with his co-laborators, those studies and showed various points im- 
portance producing the molecular compounds containing inorganic salts 
the chemistry protein and the behaviours diketo- 
piperazine organic matters, Powarnin and that 
glycine anhydride gave molecular compounds with poly-phenols. From 
their experimental results they suggested addition theory, opposition 
the peptisation theory, the chemism tanning. Pfeiffer, with Olga 
Angern and prepared several addition compounds glycine 
and anhydride with phenol derivatives, aromatic amines 
and some amino-acids and its derivatives. 

They also prepared the molecular compounds with phenol and amine 
azo-compounds, most which are actual use 
dyeing. the results their so-called they proposed, 
the theory dycing, view that dyestuffadsorption the surface 
wool and silk fibres nothing but the formation compounds 
caused the saturation residual the molecules dyestuffs 
and albuminous the other hand the important salts 
alkali-earth the polymerisation proteins, was elucidated 
Prof. Shibata. 

The molecular compounds diketopiperazines, mainly described 
the present time, Pfeiffer may classificd the following 

Mol. comp. with alkali and alkali-earth halides. 

Mol. comp. with phenols, (prepared also Powarnin and Tichomirow). 

Mol. comp. with dyes (mainly azo-dyes). 

Mol. comp. with amino-acids. 

Mol. comp. diketopiperazines with each 

One more class, also, can perhaps added i.e. molecular compounds 
with heavy metallic salts. such compounds, the authors could 
find, chemical literature, only those described Th. Curtius and 


Pieiffer, Organische (1927). 

Chem. Zentr., (1924), 857. 

Angern and Wang, physiol. Chem., 143 (1925), 265. 

and Angern, angew. Chem., (1926), 253; and Wang, 
Chem., (1927), 983. 

Shibata, Acta phytochimica, (1924), 193. 

Abderhalden Schwab, physiol. Chem., 164 (1927), 278. 


¢ ~ 
(1) 
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and [Glycine anhydride- copper], 


but the latter two are salt-like compounds and not addition compounds. 
Now, this work, the present authors prepared the true molecular 
compounds diketopiperazine with chloride and bromide copper. Thus 


the readiness, with which glycine anhydride produces the com- 


pounds with neutral heavy salts, will regarded due the easy 
saturation residual affinities, the molecular compounds now obtained 
the present authors, together with salt like compounds Curtius and 
Gobel will probably taken stated Pfeiffer, for the 
compounds [protein- salts]. 

The molecular compounds glycine anhydride with other heavy 
metallic salts have also been prepared us; and the results will soon 


reported this journal. 


Experimentals. 

Glycine anhydride-Copper chloride. 

Glycine anhydride (0.5 gr.) was dissolved hot water and 
this, warm solution gr. copper chloride (hydrate) water was 
added, the mixture was once cooled under the tap; minute crystals 
light blue colour soon out which, after standing overnight 
chest, were drained, washed with quantity alcohol (50% 
and pressed between sheets filter paper. Yield 0.9gr. the filtrate, 
equal volume was added after standing overnight 
chest, 0.1 gr. the same (but little larger) crystals were obtained 
this. yield gr. (with regard the glycine anhydride used, 80% 

The compound has aspect light blue rhombic needle; 
partly decomposed water and alcohol. the hot solvents the decom- 
position proceeds quicker and white were obtained from the solu- 


tion, which were identified, microscopical examination (form, extinction, 
elongation) and also the reaction proposed Dr. the 
original glycine anhydride. 
The glycine anhydride-copper chloride insoluble and not scarcely 
decomposed acetone, benzene, ether and chloroform. the 
water crystallisation expelled 110°C. and the compound turns reddish 
brown further heating decomposes without melting. 
can only recrystallised dissolving warm concentrated 
solution copper chloride and then cooling. 


(1) Biochem. 114 (1921), 63. 
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Analysis 
(a) Nitrogen 
5.437 mg. 0.464 13.8 758.2 9.93 
3.561 0.291 13.0 9.81 
5.132 0.434 12.5 762.4 9.95 
6.284 0.533 13.0 757.5 9.89 


Cale. for 9.84 


(b) Nitrogen (dried 120°C. vacuum) 


Sample vol. temp. (°C.) press. (mm.) 
6.035 mg. 0.586 13.0 749.3 11.24 


Cale. for 11.20 


2.765 mg. 0.769 mg. 22.22 4.117 mg. 4.104 mg. 24.67 
0.3520 gr. 0.0977 gr. 22.10 6.440 6.395 24.57 
0.4033 0.1132 22.44 gr. 0.1722 gr. 24.50 
Cale. for H20, 22.34 Cale. for 24.92 
3.810 mg. 4.270 mg. 27.73 15.523 mg. 1.915 mg. 12.57 
6.748 27.97 10.415 1.305 12.53 
Cale. for CsHgN202-CuCh, 28.53 20.156 4 2.553 4 12.67 


Cale. for H,0, 12.65 


Clycine anhydride-Copper bromide. 


Glycine anhydride gr.) was well pulverised and brought into brown 
solution copper bromide. (4.5 gr. CuBr, water). The copper 
bromide solution had previously been prepared dissolving freshly precip- 
itated copper oxide from known quantity copper vitriol, little 
excess acid (d=1.206) and concentrating vacuum 
desiccator over sulphuric acid. 

Soon after the addition the glycine anhydride this solution, bright 
green monoclinic crystals (tabular along (010)) separated out. After days 
the crystals were collected, drained and pressed between sheets filter-paper. 
Yield gr. (with regard glycine used, 90% the calculation 
for 

The compound can easily decomposed water, acetone and alcohol, 
giving white powders, which were identified glycine anhydride the 
form and Sasaki’s reaction. insoluble other organic solvents 
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the recrystallisation can carried out dissolving copper bromide 
solution and then evaporating the vaccum over cone. sulphuric acid. 


Analysis 
Nitrogen 
15.070 mg. 0.971 15.5 765.5 7.53 


Cale. for CsHgN202-CuBre-2H,0, 7.50 


Copper 


0.2005 gr. 0.0424 gr. 16.89 
0.2024 0.0433 17.09 


Cale. for 17.02 


Bromine 


10.915 mg. 10.830 mg. 2.23 
6.715 6.705 42.50 


Calc. for Hat 42.79 


crystallisation 


0.5244 gr. 0.0511 gr. 9.74 


order determine whether these molecular compounds are formed 
the solution any extent, the spectroscopical method proposed Prof. 
Shibata with Dr. Inoue and Dr. was here applied. 
The maximum end-absorption was found, both cases, when the molar 
proportion copper salt the glycine anhydride was (7-8): 

The degree the compound formation seems quite small the 
diagrams indicate, because the change the wave lengths the absorption 
end corresponding the change the molar proportion the mixture 
was found rather small. 


vol. (c.c.) mol. aqueous soln. 


vol. mol. aqueous soln. 


vol. (c.c.) mol. aqueous CuBrz soln. 
vol. mol. aqueous soln. 


< 
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ngths the end absorption. 


Wave lengths the end absorption, 


Wave 


Fig. 


Thus the following equilibrium can established, 

The authors are continuing the work using other metallic salts and 
amino-acid anhydrides. 

The best thanks the authors are due Prof. Shibata and Prof. 
Shibata for the kindness encouragement and guidance extended from time 
time. The cost the research was partly defrayed from the grant the 
Imperial Academy for which they also express their hearty gratefullness. 


Summary 


Molecular compounds diketopiperazine with copper chloride 


and bromide were prepared. 
The formation such compounds aqueous solution with for- 
mulae other than those obtained solid state was ascertained. 
The meaning these molecular compounds for the chemistry 
protein was discussed. 
Chemical Institute, Faculty Science, 
Tokyo Imperial University. 
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